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LESSONS IN WATER POLICY INNOVATION FROM
THE WORLD'S DRIEST INHABITED CONTINENT:
USING WATER ALLOCATION PLANS AND
WATER MARKETS TO MANAGE WATER
SCARCITY
ROBERT DAVID PILZ*
In 1981, when the River Murray ceased flowing to the Southern Ocean for
the first time in recorded history, Australians knew they had a serious water
management problem. Australians live on the driest inhabitedcontinent in the
world and are no strangers to water scarcity. But when one of the single most
important rivers in the country went dry, the question was not if Australia
needed to rethink how it managed water, the question was how. In the ensuing
decades, Australia designed and implemented far-reaching water management
reforms at the local, state, andfederal level. From fundamental changes in the
nature of water rights, to comprehensive water allocation planning in every
Australian state and territory, Australia's reforms are bold and innovative.
While still too early to celebrate success, the level of commitment to wholesale
change is unprecedented.. The United States can learn much from Australia's
experience. Compared to Australia, the United States is rich in water resources.
However, climate change, naturalclimate variation, and a booming population
are already stressing U.S. water supplies. Many regions of the United States,
including places not traditionally associated with water scarcity, are proving
vulnerable to new and increasingstress on their water supplies. Like Australia,
the questionfor the United States will soon become not if but how to best begin
wholesale waterpolicy reform. Examining reform in Australia, with particular
attention to the role of water allocation planning and markets, provides
valuable insight about key first steps the United States might take in
approachingthis necessary reform.
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INTRODUCTION
In early 2010, with funding from the International Center of
Excellence in Water Resources Management (ICE WaRM) 1 , the
1.

See

INT'L

CTR.

OF

EXCELLENCE

IN

WATER

RES.

MGMT.,

http://www.icewarm.com.au/page.php?pld=41 (last visited Aug. 31, 2010) (stating
ICE WaRM's mission is "to provide a highly visible international gateway to
Australia's expertise and support in water resources management training, education
and research" and " to become nationally and internationally recognised as the centre
for leadership and innovation in collaborative water resources management
education and training.").
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author spent six weeks in Adelaide, South Australia, studying
Australia's recent water policy reforms. The Government of South
Australia, Department for Water (Department for Water) hosted the
author's visit.' As the driest state on the world's driest continent, the
lack of water has challenged South Australia and the Department for
Water in particular, to remake water management from the ground
up. No better classroom exists in which to learn about the difficult
tradeoffs and policy decisions that go into wholesale water policy
reform. The Department for Water provided the author with open
access to numerous employees whose work spans the depth and
breadth of Australia's water reforms. This writing is the result of
interviews and research conducted during the author's six-week stay
with the Department for Water. The challenges that Australia in
general, and the Department for Water in particular, are facing (and
overcoming) in managing Australia's acute water scarcity inspired this
paper. These challenges also inspired the author to return to the
United States committed to exposing water managers and policy
makers here to the lessons Australia's experience offers.
With that in mind, the purpose of this paper is to discuss
Australia's innovative water policy reforms of the past two decades,
and to distill from this discussion lessons that the United States might
use to better adapt water management to a more water-scarce future.
In particular, the author explores two Australian water management
reform innovations - water allocation planning and water markets because they play essential roles in Australia's reform effort. First, the
paper describes the conditions that gave rise to Australia's most
recent water reforms' and surveys the landscape of those reforms
beginning in the early 1990s through the present day.4 Next, the
author describes Australia's general system of water management in
order to set the stage for a detailed discussion .of reform
implementation.'
In particular, this paper analyzes water allocation plarining and
water market development and their roles in allocating scarce water
between economic and ecological needs. Beginning with broad

WATER,
FOR
DEP'T
AusTL.,
S.
OF
GOv'T
2. See
http://www.waterforgood.sa.gov.au/ (last visited Aug. 31, 2010) (reorganized and
renamed on July 1, 2010, from the Department of Water, Land, and Biodiversity
Conservation to the Department for Water). In particular, the author owes a debt of
gratitude to Andrew Johnson, Executive Director of Policy and Programs for the
Department for Water. Mr. Johnson's leadership and his departments' commitment
to implementing water reform in South Australia demonstrates that, though change
is never easy, with dedication, intelligence, and focus, even the biggest changes are
possible.
3. See Infra Part II.
4. See Infra Part III.
5. See Infra Part IV.
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federal frameworks for water allocation planning,6 this paper drills
down into two specific examples, one state and one regional, of how
water plans are achieving reform goals.' Next, the author describes
water markets, with attention to the how, who, and why of water
In addition, the author explores the
trading in Australia.'
environmental restoration role of markets' and possible negative
consequences of water trading.'0 Finally, this paper concludes with a
set of lessons that the United States can take away from twenty plus
years of water reform on the world's driest inhabited continent."

I. THE DRIEST CONTINENT IN THE WORLD IS GETTING DRIER
What does it mean to be the driest inhabited continent in the
world? Eighty percent of Australia's land mass receives less than 600
millimeters (twenty-three inches) of annual rainfall and fifty percent
Of all the
receives less. than 300 millimeters (eleven inches).' 2
inhabited continents, Australia has the lowest average annual river
To understand the
discharge related to annual precipitation."
impact of water scarcity on the Australian people and government,
one region, the Murray-Darling Basin, is particularly illustrative.
Representing one-seventh of the total land area of Australia and
producing more than one-third of Australia's food supply, the
Murray-Darling Basin is the most important river basin in Australia."
The Murray-Darling Basin includes parts of four Australian states:
Queensland, New South Wales, Victoria, South Australia, and the
Australian Capital Territory, where Canberra, the national capital, is
located.15 The Murray-Darling Basin is home to more than two
million people and its waters support an additional 1.3 million people
in population centers located outside Basin boundaries. 16

6.
7.
8.
9.
10.
11.
12.

See Infra Part V.
See Infra Parts V.B.1 and V.B.2.
See Infta PartVI.
See Infra Part VI.C.
See Infra Part VI.D.
See Infra Part VII.
Climate Education: Climate of Australia, AUSTRALIAN Gov'T BUREAU OF
METEOROLOGY, http://www.bom.gov.au/lam/climate/levelthree/ausclim/
ausclim.htm (last visited Aug. 31, 2010).
13. Climate Education: Australia - Climate of Our Continent, AUSTRALIAN Gov'T
BUREAU OF METEOROLOGY, http-://www.bom.gov.au/lam/climate/levelthree/
ausclim/zones.htm (last visited Sept. 1, 2010).
14. Issues Paper: Development of Sustainable Diversion Limits for the MurrayDarling Basin November 2009,
MURRAY-DARLING BASIN AUTH. 8-9 (Nov. 2009) [hereinafter Sustainable Diversion Limits
Issue Paper], available at http://www.mdba.gov.au/files/publications/sustainablediversion-limits-issues-paper-12-11-09.pdf.
15. Id. at 8.
16. Socio-Economic Context for the Murray Darling Basin, MURRAY-DARLING
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With so much at stake in this vital river basin, the nation has
focused its attention and considerable resources on addressing water
scarcity that is growing at an alarming pace due to natural patterns of
drought and, most people agree, the beginning effects of climate
change.1 7 The potential impact of climate change on water availability
in the Murray-Darling Basin is severe." Under a "medium" climate
change model scenario, reduction in surface water available for
diversion across the Basin by 2030 could be eleven percent.' 9 This
reduction in availability could reduce surface water diversions up to
ten percent on average; in dry years, some localized regions could see
one-year surface water diversion rates reduced by fifty percent.20 The
recent drought conditions in the Murray-Darling Basin offer a
preview of what could become normal conditions. In Victoria's
portion of the Murray-Darling Basin, reduced rainfall has resulted in a
forty-four percent decline in inflows to rivers and storages.2 ' In the
worst drought year on record, inflows in 2006-07 were a meager
fifteen percent of pre-199 7 averages, and inflows the next year were
only slightly higher.2
The unprecedented low water conditions have also taken a serious
toll on the Basin's environmental assets. For example, the mouth of
the River Murray forms a Ramsar-listed lake and estuary habitat
complex called the Lower Lakes and Coorong. 23 The freshwater
"Lower Lakes," made up of Lake Albert and Lake Alexandrina,
provide important migratory bird, fish, and aquatic plant habitat.24
With the Murray River now barely reaching its mouth each year, the
Lower Lakes have lost their freshwater supply.25 The lakes are close
to reaching a critical depth that will expose acid soils to the
atmosphere and risk forever devastating their health and suitability
BASIN AUTH. 1 (Sept. 2009), available at http://www.mdba.gov.au/files/

publications/Socio-economic-context-report-b2.pdf.
17. See generally Water Availability in the Murray-Darling Basin, COMMONWEALTH
SCI. AND INDUS. RESEARCH ORG. (October 2008), availableat http://www.csiro.au/
files/files/po0n.pdf.
18. Id. at 5.
19. Id. at 8.
20. Id.
21. Northern Region Sustainable Water Strategy, VICTORIA DEP'T OF
SUSTAINABILITY & ENV'T 18 (Nov. 2009), availableat http://www.ourwater.vic.gov.au/
programs/sws/northern/final (follow "Chapter 2: Managing future threats to water
resources").
22. Id. at 18-19.
23. Securing the Future: A Long Term Plan for the Coorong, Lower Lakes and
Murray Mouth, Gov'T OF S. AUSTL., DEP'T FOR ENv'T & HERITAGE 1, 26 (June 2010),
available at http://www.environment.sa.gov.au/cllmm/pdfs/Itp-full-document.pdf
(presenting historical and current descriptions of the Lower Lakes, Coorong Estuary,
and Murray Mouth environmental sites).
24. Id. at 10.
25. Id. at 50-51.
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for ecological and human use." Similarly, the lack of inflows also
endangers the Coorong saltwater estuary at the mouth of the Murray
River.
Without freshwater reaching the Coorong Estuary, elevated
salinity has caused an almost complete collapse of the ecosystem on
which many shorebirds rely.2" Finally, the devastation of the Lower
Lakes, Coorong, and Murray River Mouth areas impacts the
indigenous Ngarrindjeri people.2 9 The Ngarrindjeri identify their
health and well-being as a people with the lands and waters they
inhabit. The Ngarrindjeri thus experience the destruction of this
once pristine natural area as a ciiltural injury.so
The parade of frightening statistics and predictions can go on and
on, but in the end they all boil down to one fact: the driest inhabited
continent is getting drier. Some of the most productive parts of the
continent's most productive river basin are likely to see the greatest
impacts from climate change. Some of Australia's most unique and
treasured environmental assets might disappear. In the face of these
prospects, maintaining the status quo of water management policies is
not an option. In Australia, it became clear in the last two decades
that the growing problems made existing policies insufficient.
Australia needed an unprecedented effort to remake water
management.
II. AUSTRALIAN WATER REFORM 1994-PRESENT
Australia's current water crisis is not its first. Water management
has been a burning issue in Australia since long before the country's
Since federation, the states have had
federation in 1901.31
responsibility for water management. The Australian constitution
enshrines state authority over water management in Section
100stating; "[t]he Commonwealth shall not, by any law or regulation
of trade or commerce, abridge the right of a state or of the residents
therein to the reasonable use of the waters of rivers for conservation
This clause relegates the Commonwealth's
or irrigation. "32
responsibility over water to a focus on "ways to catalyse [sic]
change." 33 Beginning in the early 1990s, the Commonwealth chose to

26. See id. at 1.
27. -Id. at 58.
28. Id.
29. Id. at 18.
.30. Id. at 18, 34.
31. See generally DANIEL CONNELL, WATER POLITICS IN THE MURRAY-DARLING BASIN
48-77 (The Federation Press 2007) (describing pre-federation water management and
policy debates in Australia).
32. Australian Constitution s 100 (Austi.).
33. Michael D. Young, Environmental Effectiveness and Economic Efficiency of
Water Use in Agriculture: The Experience of and Lessons from the Australian Water
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catalyze change in two ways: 1) through intergovernmental
agreements outlining broad reform principles; and 2) multijurisdictional agreements between states governing the shared water
resources of the Murray-Darling Basin.
A. COAG WATER REFORM FRAMEWORK
The current reform effort traces back to a 1994 agreement by the
Council of Australian Governments (COAG) on a Water Reform
Framework." COAG, a group made up of heads of states, territories,
and the Commonwealth, provides a forum for developing
intergovernmental agreements. The purpose of COAG's Water
Reform Framework was "to implement a strategic framework to
achieve an efficient and sustainable water industry."" The primary
reforms include development of water markets and water trading
maximizing water's economic and social contributions, recognition of
the environment as a legitimate water user with states formally
determining environmental water allocations, separation of water
regulation and policy authority away from water service providers,
and a call for water pricing reflecting the full cost of provision
including externalities.
In 1995, COAG agreed to a National Competition Policy that
bolstered the Water Reform Framework by instating financial
incentives and penalties on .a state's implementation of reforms.
Under this policy, states received rewards of funding or penalties of
withheld funding, depending upon "effective implementation of
[among others] . . . the strategic framework for the efficient and
In one
sustainable reform of the Australian water industry.""
instance, a state's failure to meet a water reform goal resulted in a
penalty of $24 million AUD."9
B. MURRAY-DARLING BASIN AGREEMENT
During this same early 1990s time period, the four states sharing
the Murray-Darling Basin's water resources, and the Australian

Reform Programme, Organisation for Econ. Cooperation aod Dev. Report 8 (2010)
(Austl.), availableat http://www.myoung.net.au/water/publications.php.
34. See generally Council of Australian Governments' Water Reform Framework,
Communique, Env't Austl. Marine and Water Div., (1994) (Austl.)
35. Council on Australian Governments' Water Reform Framework, supra note
34, at 3.
36. Id. at 3-6. See also Young, supra note 33, at 10 (outlining requirements of the
National Competition Policy).
37. Agreement to Implement the National Competition Policy and Related
Reforms, The Council of Australian Governments 2-3 (April 11, 1995) (Austl.).
38. Id.
39. Young, supra note 33, at 10.
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Capital Territory, formulated a new agreement sharing the waters of
the Basin.o Finalized in 1994, the Murray-Darling Basin Agreement
is one of Australia's most significant water policy achievements. 4' The
Agreement is notable for its imposition of the "Cap" on future
extraction of water from the Basin "in order to protect and enhance
the riverine environment."4 2 The Cap operates by freezing diversion
levels in the basin states and the Capital Territory at "baseline
conditions," defined as 1993-94 levels of development. 3 Importantly,
the Cap's intent limits diversions, not development. 4 4 Depending on
increased water use efficiency and ability to move water between
users, the Cap does not set a growth limit in water dependent sectors.
Following the federal reforms and intergovernmental agreements
of the early 1990s, the states went to work attempting to put the
broad principles into action. While the states made progress in
implementing the COAG and other reforms, by the early 2000s, an
increase in demand for water,4 5 advances in knowledge about surface
and groundwater connectivity, 6 growth in experience operating
water markets, 47 and variations in the pace of progress between
jurisdictions48 led Australian governments to begin work on the
National Water Initiative (NWI). 9
C. NATIONAL WATER INITIATIVE

Since its signing in 2004, the NWI has become an international
standard for water reform."o The NWI's primary objective is, "a
nationally-compatible, market, regulatory, and planning based system
of managing surface and groundwater resources for rural and urban

40. See generally Murray Darling Basin Agreement Part X, Div. 1 (2006) (Austl.)
(agreement no longer in force), availableat www2.mdbc.gov.au/_--.data/page/44/
Murray-DarlingBasinAgreement.pdf.
41. Young, supranote 33, at 10.
42. Murray-Daring Basin Agreement, supra note 40, at Schedule F, Section 1(a).
43. Id. at Schedule F, Sections 1(a), 2.1(a-c), 5.1, 6.1, 8, 9. See also THE CAP MURRAY-DARLING BASIN COMMISSION, http://www2.mdbc.gov.au/nrm/the-cap.html
(last visited September 6, 2010).
COMMISSION,
BASIN
MURRAY-DARLING
CAP
44. THE
http://www2.mdbc.gov.au/nrm/the-cap.htnml (last visited September 6, 2010).
45. Intergovernmental Agreement on a National Water Initiative Between the
Commonwealth of Australia and the Governments of New South Wales, Victoria,
Queensland, South Australia, the Australian Capital Territory and the Northern
Territory 1 (June 25, 2004) (Austl.), availableat www.w.gos aul
resources/documents/ Intergovernmental-Agreement-on-a-nationalwater-initiative.pdf [hereinafter NW1].
46. Id.
47. Id.
48. Id.
49. Id.
50. Young, supranote 33, at 11.
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use that optimizes economic, social and environmental outcomes." 5 '
Central to this objective is the "complete [] return of all currently
overallocated or overused systems to environmentally-sustainablelevels of
extraction."52 The NWI is meant to complete the modernization of
Australia's water management system using markets, regulations, and
water plans to achieve ambitious environmental and economic
The central vehicles for achieving NWI goals are
goals.5 3
development and implementation of statutory water plans within each
state54 and development of water markets to play a key role in
reallocation of water between users, uses, and changing values. 5 The
NWI is a broad statement of how Australia aspires. to manage its
water resources. As such, it leaves a lion's share of the difficult
implementation work to the states. At the other end of the spectrum
is the Water Act 2007 (Water Act).
D. THE WATER ACT
If the NWI represents a hands-off approach-with the
Commonwealth playing the role of convener, funder, and standardsetter while the states maintain autonomy over details-then the
Water Act represents the Commonwealth's hands-on approach. Even
with more than a decade of the Murray-Darling Basin Cap, severe
drought continued in eastern and southern Australia, defeating the
goal of balancing human and environmental water needs in the
Murray-Darling Basin. 7 After initially proposing a Commonwealth
takeover of water management in the Basin, Prime Minister John
Howard and the states negotiated the Water Act to enable the
Commonwealth to play a larger role in managing the Murray-Darling
Basin as one connected resource."
The Water Act, therefore, created the Murray Darling Basin
Authority (the Authority) under the direction of a Commonwealth
Minister for Water, and charged it with writing a Basin Plan for
managing the Murray-Darling Basin by 2011.60 Broadly, the objectives
of the Water Act are:
(i) to ensure the return to environmentally sustainable levels of
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.

NWI, supra note 45, at 3.
Id. at 4.
Id. at 3-4.
Id. at 3.
Id. at 10-11.
See generally Water Act 2007 (Cth) (AustI.) [hereinafter Water Act].
Young, supra note 33, at 11.
Id.
Id.
Water Act, 2007, §§ 171-72 (Austl.); See also id. §§ 20-21

106

WATER LAWREVEW

Volume 14

extraction for water resources that are overallocated or overused;
and (ii) to protect, restore and provide for the ecological values and
ecosystem services of the Murray-Darling Basin . . .; and (iii) ...

to

maximize the net economic returns to the Australian community
61
from the use and management of the Basin water resources.
Demonstrating the importance of meeting these goals in the
Murray-Darling Basin, the Basin states and the Commonwealth agreed
to the Water Amendment Act 200862 (Water Amendment Act) as an
addition to the Water Act. Under the Water Amendment Act, the
states agreed to refer constitutional powers, specifically those
necessary to carry out water resource planning for the Murray-Darling
Basin, to the Commonwealth via the Authority." That the states were
willing to give away constitutional power underlines the stakes
involved in the Murray-Darling Basin. Like the NWI, much of the
focus of Water Act implementation is on using planning and markets
to meet environmental and economic goals. As a main feature of the
Basin Plan, the Water Act calls for the establishment of
"environmentally sustainable limits"64 on water withdrawal, called
Discussed further below,"
sustainable diversion limits (SDLs). 65
SDLs have the potential to change the face of water use in Australia
by implementing a broad re-balancing of water between consumptive
and environmental uses.
Under both the Water Act and the NWI, water allocation
planning and water markets take center stage. In turn, this paper
primarily describes these key reforms. However, understanding the
role that planning and markets will play first requires a basic
understanding of how Australia manages water use. The next section
discusses the basics of the Australian system of water management
and proceeds with a more in-depth analysis of planning and water
markets.
IV. AUSTRALIAN WATER MANAGEMENT BACKGROUND
The following is a discussion of how water is distributed and
managed in Australia. This outline is based on the system that each
state either has adopted or is in the process of adopting as part of
Different states use different
their commitment to the NWI.
61. Id. § 3(d)(i)-(iii).
62. Water Amendment Act, 2008, § 18A, sched. 1 (Austl.), available at
http://www.comlaw.gov.au/ComLaw/legislation/actl.nsf/0/A9C1E194971C0539C
A2575220026977F/$fde/1392008.pdf.
63. Id. §§ 18A-18B.
64. Water Act, 2007, § 20(b) (Austl.).
65. Id. § 23.
66. See discussion infra Part V.B.2.
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terminology and are at varying stages of adoption. For the sake of
simplicity, this paper therefore uses the NWI's general terminology
and structure.
A. ANATOMY OF A CONSUMPTIVE WATER RIGHT UNDER THE NWI
Management of consumptive water rights under the NWI is based
on 1) dedicating a 'pool' of the water resource to consumptive use; 2)
dividing that pool into shares and creating permanent water rights
based on those shares; and finally 3) determining each year how much
water to allocate to each share based on how much water is available
that year. 7 The NWI calls permanent water rights 'water access
The NWI defines
entitlements' or simply 'entitlements.' 6 8
entitlements as "perpetual or open-ended share[s] of [a] consumptive
In other words, water
pool of a specified water resource."6 9
entitlements define a user's maximum share of available water. The
actual amount of the share available for use under an entitlement
changes each year depending on water availability and relevant water
plan guidelines.7 0 Water rights may also contain some form of use
approval that allows water to be used on a specific.site.n
The volumetric amount of water assigned to an entitlement
The
holder to use in any one water year is called an 'allocation.'7
NWI defines an allocation as "the specific volume of water allocated
to water access entitlements in a given season, defined according to
Australian water
rules established in the relevant water plan.",7
managers speak of "making allocations to entitlements" to describe
the process of delivering water to entitlement holders; in consultation
with "the relevant water plan,"7 1 managers make water allocation
decisions that reflect the scarcity of water for the year. 5 In an
extreme example, during the 2008-09 water year, some entitlement
holders in the state of Victoria received zero percent allocations to
their entitlements due to several years of extreme drought.76 Some
states differentiate between high and low reliability entitlements,
making allocations to high reliability entitlements first before

67. NWI, supra note 45, at 3-4 (italics omitted).
68. NATIONAL WATER COMMISSION, AUSTRALIAN WATER MARKETS REPORT 20082009 13 (December 2009) [hereinafter NATIONAL WATER COMMISSION], available at
http://www.nwc.gov.au/resources/documents/AWMR_08-09_Full-report.pdf.
69. NWI, supra note 45, at 5-6.
70. Id.
71. Young, supra note 33, at 18.
72. NATIONAL WATER COMMISSION, supra note 68, at 15.
73. NWI, supra note 45, at 30.
74. Id.
75. NATIONAL WATER COMMISSION, supra note 68, at 15.
76. Id. at 83.
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allocating any water to low reliability entitlements.

7

Figure 1: Anatomy of an Australian Water Right
B. WATER RIGHT "UNBUNDLING"
Australian water rights can be described as a combination of
several distinct elements: a permanent entitlement, a yearly allocation,
and some form of use approval specific to a piece of land 78 The NWI
and other reforms in Australia have encouraged states to legally
separate, or "unbundle," water rights into these elements.7 9
Unbundling begins by allowing water entitlements to exist separate of
land title.o One need not own land to own water.81 Water rights are
further unbundled by separating entitlements from their yearly
allocations and site use approvals." This enables efficient and lowcost trading of either the permanent entitlement, or an entitlement
Without using the term 'unbundle,' the
holder's yearly allocation.
NWI calls for "progressive removal of barriers to trade in water"
and the states seem to have agreed that unbundling is one of the
primary ways to implement this objective. 5

77. Id. at 15.
78.

Id. at 13-15.

79. Id.
80. Id. at 13.
81.

Id.

82. Young, supra note 33, at 18.
83. Id.
84.
85.

NWI, supra note 45, at 4.
See Young, supra note 33, at 12.
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C. OTHER CHARACTERISTICS

Several other. important characteristics of Australian water
management deserve mention. First, almost all water use in Australia
is metered.8 6 Metering is essential to make the yearly, volumetric
allocation system enforceable. Second, though specifics vary by state,
irrigation infrastructure operators such as private or state-owned
irrigation corporation or trusts hold a significant proportion of water
As a result of
entitlements on behalf of their members.
implementing the 1994 COAG reform recommendations and the
National Competition Policy, these water infrastructure owners and
water suppliers have been separated from the water. policy
development process."
In other words, to promote competition,
Australia has severed the connection between water regulators /
policy makers, and water suppliers. These structures lead to a final
notable characteristic of Australian water management: most water
users in Australia pay to use water. Australia's reforms have included
a "move toward full cost pricing in both urban and rural areas.""
Charging for water is therefore becoming a means to promote
investments in water use efficiency."
V. WATER PLANNING IN AUSTRALIA
Australia's system of making yearly allocation decisions based on
relevant state water plans makes those plans powerful vehicles to
promote changes in water use. Plans define how water allocations to
entitlements will change as conditions change to meet broad goals of
resource use and environmental health. Water planning reforms are
central to both the NWI and the Water Act. The NWI provides broad
guidelines to the states to undertake its own planning effort, while the
Water Act prescribes a set format for the Basin Plan that will guide
water management in the Murray-Darling Basin. The next section
begins with a general discussion of how Australia implements water
allocation planning, followed by discussion of both NWI and Water
Act planning specifics.

86. Id. at 9.
87. NATIONAL WATER COMMISSION, supra note 68, at 1617.
88. Young, supra note 33, at 12.

89. Id.
90.

Id. at 26.
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A. WATER PLANNING GENERALLY
Water plans exert their greatest impact by influencing yearly
allocation decisions. Water allocation planning can define how
entitlement holders and the environment share the burden of
scarcity. One mechanism for implementing change is by varying the
sizes of "pools" of water set aside for different water uses." In a
simplified example, a state could define a consumptive use pool, an
environmental pool, and a river operation pool. The relevant water
plan could determine which of these pools is "filled" first by available
Likely, river operation water, possibly including some
water.
environmental water, is the first pool to fill because without it, the
entire system might not be operable and basic environmental needs
might not be met. Next, the consumptive pool and an additional
environmental pool might be filled. Planners may distribute any
excess water, above the amount accounted for, to consumptive or
environmental uses as needed. Subject to the specific laws of each
'
state, water planners can vary the sizes of the pools.

91.

NWI, supranote 45, at 5.
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Figure 2: Theoretical diagram of water allocation pools
B. WATER PLANNING UNDER THE NWI AND THE WATER ACT
The NWI recognizes the importance of water plans to
"determine water management and allocation decisions to meet
productive, environmental and social objectives."12 Further, the NWI
requires that states and territories write water plans to provide for
"secure ecological outcomes by describing the environmental and other
public benefit outcomes for water systems and defining the appropriate
water management arrangements to achieve those outcomes."93 For
its part, the Water Act uses development of a Basin Plan for the
Murray-Darling Basin as its central implementation mechanism.9 4
The planning goals of the Basin Plan include establishing
"environmentally sustainable limits on the quantities of surface water

92. Id. at 7.
93. Id.
94. Water Act, 2007, § 20 (Austl.).
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and ground water that may be taken from the Basin," and optimizing
"economic, social and environmental outcomes."5
Though the NWI and the Water Act are distinct in many ways,
the NWI heavily influences the Basin Plan that will result from the
Water Act and reflects many of the same goals." Perhaps the most
important shared characteristic of the NWI and the Water Act is the
bold step of placing environmental water use equal to or ahead of
consumptive use in priority. Both the NWI and the Water Act
incorporate a variety of strategies meant to shrink the consumptive
An
pool and dedicate more water to the environmental pool."
examination of one state's recent NWI water .allocation planning
efforts as well as specifics of the Basin Plan process demonstrate how
water allocation planning can be used to meet environmental and
other goals.
1. NWI Water Allocation Planning Example: South Australia
Water planning in South Australia occurs primarily through
development of "Water Allocation Plans" (WAPs) by regional bodies
called Natural Resource Management boards (NRM boards)." WAPs
"set out principles associated with the determination of water access
entitlements and for the taking and use of water so that. . . an
equitable balance is achieved between environmental, social and
economic needs ... and ... the rate of the taking and use of the
water is sustainable."" These goals reflect the NWI's requirements.
South Australia's implementation approach is to set firm goals and
then prescribe implementation requirements including, where
necessary, conditioning water use on meeting environmental and
other targets. 1o
For example, in South Australia's Barossa Prescribed Water
Resources Area WAP, diversion of surface water from rivers is
specifically conditioned on flows exceeding a "threshold flow rate."'

95. Id.
96. See id. § 21(4)(c) (stating that the Basin Plan should "have regard to the ...
National Water Initiative").
97. Water Act, 2007, § 23 (Austl.) (requiring a "long-term average sustainable
diversion limit for the Basin water resources . . . [to] reflect an environmentally
sustainable level of take"); See NWI, supra note 45, at 4 (calling for "complete return
of all currently overallocated or overused systems to environmentally-sustainablelevels of
extraction") (emphasis in original).
98. Natural Resource Management Act, 2004, c. 4, § 76(1), (S. Austl.).
99. Id. § 76(4)(b).
100. Government of South Australia, Adeliade & Mount Lofty Ranges Natural
Resources Management Board, Water Allocation Plan: Barossa Prescribed Water
Resources Area 36 (2009), availableat http-//www.amlrnrm.sa.gov.au/
PolicyandPlanning/WaterAllocationPlans/BarossaWAP.aspx.
101. Id.
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The bases for flow targets are flow needs during specific times of year
and the frequency of certain types of flow events.'0 2 For example, the
WAP assigns a flow target for "baseflow" needs, as well as an
"overbank" flood level with a required frequency of "every 10
years."' 03 The Barossa WAP does not reduce consumptive water use
across the board to meet environmental goals because "the current
level of development approximates the sustainable extraction level,"
but it does contain a provision to review this policy and implies that
the Barossa WAP could reduce allocations to consumptive use if
necessary.104 Another example of a firm condition on water use is a
restriction on irrigation in the Murray River Prescribed Watercourse
WAP. For irrigation in the River Murray Irrigation Management
Zone, "water shall only be used for irrigation where it achieves a
The above WAP
water-use efficiency of no less than 85%." 15
plans can strictly
water
to
which
extent
the
demonstrate
requirements
prescribe the use of water in South Australia. Other states take
different approaches, but in the end, much of the planning effort
under the NWI is similar to South Australia's work.
2. Planning under the Water Act: Murray Darling Basin Plan
The creation of a Basin Plan that guides water management in the
Murray-Darling Basin is the primary mechanism implementing the
Like individual state plans, the Basin Plan is being
Water Act.'
prepared in regard to the NWI's goals and objectives.' 7 One primary
illustration of the Water Act's consistency with the NWI is the setting
of "sustainable limits of .. . water that may be taken from the Basin,"
called SDLs.' 0 8 SDLs will impose an "environmentally sustainable
level of take" on water uses throughout the Murray-Darling Basin.' 0 9
The Murray-Darling Basin Authority is working on defining
methods for implementing SDL's, beginning with identifying four

102. Id. at 12-13.
103. Id.
104. Id. at 30. See also Natural Resource Management Act, 2004, c. 7, §§ 132(1)-(2),
(S. Austl.) (giving the Minister power to restrict or limit water diversion and require
passage of flows from behind dams if water availability cannot meet demands
including demands of ecosystems).
105. Government of South Australia, South Australian Murray-Darling Basin
Natural Resources Management Board, Water Allocation Plan for the River Murray
Prescribed Watercourse 29 (2009), availableat http://www.samdbnrm.sa.gov.au/
LinkClick.aspx?fileticket-sl%2fxzoUl14A%3d&tabid=433.
106. Water Act, 2007, § 3 (Austl.).
107. Id. § 21(4)(c)(i).
108. Id. § 20(b).
109. Id. § 4 (defining "take" as ". . . to remove water from, or to reduce the flow of
water in or into, the water resource").
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characteristics that comprise environmental
Basin:

Volumel14

sustainability in the

10

(1) Key environmental assets (i.e. Ramsar-listed wetlands);
(2) Key ecosystem functions (i.e. floodplain inundation);
(3) The productive base (i.e. salinity reduction necessary to
keep
land productive);
(4) Key environmental outcomes (i.e. recovery of a specific
riparian
site).
With regard to each characteristic, the Basin Plan will determine the
necessary "environmental water requirements.""'
Meeting these
requirements will likely require expanding the environmental water
pool and shrinking the pool of water available for consumptive use.
SDLs will be expressed and enforced as "long-term annual average
quantities of water that can be taken, on a sustainable basis" from the
Basin." 2
The Murray-Darling Basin Authority tests these long-term
average numbers under various climate scenarios and simulations to
determine the impact to consumptive water use of providing
The simulations test
environmental water requirements.".'
"combinations of hydrologic management strategies" and experiment
with a host of existing management tools such as water entitlement
and allocation rules, in an attempt to have the smallest possible
Despite attempts to minimize
impact on consumptive users.'14
impacts that the reallocation of water to environmental uses will have
on consumptive users, the irrigation community is concerned about
its future. The next section details some of the strategies that water
plans under the NWI, including the Basin Plan, are using to appease
these concerns.
3. Risk Assignment for Allocation Reductions
Because water allocation planning has the potential to result in
reallocation of water among consumptive, environmental, and other
uses, the NWI places a great deal of importance on laying out
guidance for how to spread the risks associated with these changes.
In other words, water plans are required to include mechanisms that
spread the burden of possible changes, including reductions in water
allocations. The NWI lays out a detailed framework for assigning

110.
111.
112.
113.
114.

SustainableDiversion Limits Issue Paper,supra note 14, at 15-16.
Id. at 19.
Water Act, 2007, § 22 (Austl.).
SustainableDiversion Limits Issue Paper,supra note 14, at 37, 39.
Id. at 39-41.
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risks to changes in allocations through the water allocation planning
process."' For changes in allocations resulting from climate-related
changes or periodic natural events such as fire, the NWI requires that
entitlement holders bear all the risk. 16 For changes in allocations
that result from improved knowledge about the. capacity of the
resource, the NWI requires entitlement holders to bear the risk until
2014, after which entitlement holders, the state, and Commonwealth
will share the risks.' 17 For reductions in allocations resulting from
policy changes, reducing the consumptive pool to promote
environmental outcomes, the NWI requires that the government bear
the risk unless all involved parties agree on a different risk sharing
arrangement."8 It is unclear how exactly the government will share
the risks associated with policy changes that reduce water allocations
to consumptive users. Possible solutions that come to mind include
government compensation to entitlement holders for reduced
allocations that result from policy decisions, or government
sponsored infrastructure projects that enable more efficient use of
Whatever decisions the government
reduced water allocations.
makes, risk-sharing arrangements will play a vital role in public
acceptance of reform implementation.
The single most striking characteristic of water allocation
planning under Australia's recent reform framework is that it has
significant potential, in and of itself, to balance water use between
competing uses. Plans under the NWI, including the Basin Plan for
the Murray-Darling Basin are not merely aspirations or strategies.
Plans are enforceable and, more importantly, malleable to account for
changing conditions. If water allocation planning is the key backstop
of Australia's water reforms, water markets symbolize the single most
important moving part. Within both the NWI and the Water Act,
water markets are a primary vehicle for moving water between users
and uses. The next section discusses Australia's use of water markets
and the importance of this innovative tool in enabling Australia to
weather drought and sustain water use, despite its infamy as the driest
inhabited continent in the world.
VI. WATER MARKETS IN AUSTRALIA
The topic of water markets in Australia fills the pages of many
journals, reports, and books. This paper therefore, does not provide
an in-depth, technical discussion of the economics and intricacies of
water markets. Rather, the discussion of markets serves as an
115. NWI, supranote 45, at 8-9.
116. Id. at 8.
117. Id. at 8-9.
118. Id.at9.
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introduction to the mechanics of the Australian water market and its
role in water reform. Specifically, water markets are a primary vehicle
for achieving various- reform goals, from providing security to water
users in the face of water scarcity, to moving water from consumptive
to environmental uses.
The "unbundled" nature of Australian water rights means that a
variety of trading options exist. First, trade in allocations, called
temporary trading, involves intra-year trading of volumes of water
allocated to entitlement holders.1 19 The second category of trading
involves permanent transfers, or trades of water entitlements.12 0
Within each category, trade can be divided into two categories: high
versus low reliability entitlement and allocation trades.' 2 ' Traders
trade water for a variety of reasons. For irrigators, the primary
motivation for purchasing and selling water is managing uncertain
supply.12 2 For uncertainty about yearly allocations, water markets
allow irrigators within and between seasons, to shore up their water
supplies to ensure they have enough water for their crop in the shortterm.'23 In fact, one study showed that in part of the Murray-Darling
Basin, "the lower the seasonal allocation, the larger the proportion of
total water use is provided through market exchange." 24
A. DISSECTING A TYPICAL IRRIGATION WATER TRADE

Three realities of irrigated agriculture influence buying and
selling water. First, some years' water allocations may be insufficient
to meet irrigation demands. Second, market conditions, such as the
value an irrigator might expect to receive for their crop, also change
yearly. Finally, some irrigators grow crops that require water every
year, such as fruit trees or grape vines, while other irrigators plant a
yearly crop that may fallow if necessary. Water markets allow
irrigators to manage each of these realities in unique ways. On the
selling side of an allocation (temporary) trade, you might find an
irrigator growing a yearly crop such as rice, grain, or forage, who has
decided that selling water in that year will provide a better return on
their investment than growing and selling their crop.125 The buyer in
the same example would likely be a dairy farmer or other irrigator
with significant investment in long-term assets for whom one year
119. NATIONAL WATER COMMISSION, supra note 68, at 2.
120. See id.
121. See id. at 15.
122. Henning Bjornlund, Can Water Markets Assist Irrigators Managing Increased
Supply Risk?: Some Australian Experiences, 31 WATER INTERNATIONAL 221, 227
(2006).
123. Id. at 226.
124. Id.
125. See id. at 230.
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The seller, therefore, fallows
without water could spell disaster.'
their land and sells that year's water allocation to the dairy farmer
who cannot survive a year without water. Neither the buyer nor the
seller has sacrificed any long-term viability.
Another option for the dairy farmer in the previous example
Purchasing a new
would be to enter the entitlement market.
permanent entitlement would increase long-term investment security.
In other words, if a string of low water years demonstrated that the
dairy farmer's existing entitlement was no longer sufficient for their
needs, or if the dairy farmer planned to expand their operation, they
could purchase additional permanent water, thereby increasing their
long-term water security.127
The above described trading played a vital role in keeping Australian
irrigators viable during the intense droughts, increased water scarcity,
and policy changes of the last decade."' Some additional observed
characteristics of water sellers help to illustrate this point. First,
scarcity has caused some irrigators to give up irrigation almost
entirely and sell yearly water allocations instead of a crop.1 Most of
these irrigators have traded long-term irrigation for a mixture of
selling water, a limited amount of irrigated and dryland farming, and
off-farm work.130 It is important to note that while this category of
seller has given up some irrigation, the ability to sell water has
enabled them to stay on their farm and within their farming
community.'3 1 A second category of seller identified are farmers in
the process of developing their farm who have enough water but do
not yet have the infrastructure to put it to use. 132 These farmers will
sell water until their farm is fully developed. Finally, a third category
of seller uses the market opportunistically to sell water in some years
and buy water in others, presumably depending on changes in
Thus, water markets often
commodity prices and water values.13
enable irrigators to maintain a rural living even if irrigation is not
viable in any given year, or in general. In other words, Australian
water markets are increasing investment security and allowing farms
to remain viable businesses without water, with significantly less
water, or with widely variable seasonal water allocations.

126.
127.
128.
129.
130.
131.
132.
133.

See id. at 227.
See id. at 229.
Id. at 230.
See id. at 229.
Id. at 230.
Id.
Id.
Id.

118

WATER LAWREWEW

Volume 14

B. WATER MARKET ACTIVITY

In and of themselves, water entitlements have become
valuable assets, with data indicating some returns in excess of fifteen
percent per year from owning an entitlement."' In the 2008-09 water
year, permanent entitlement transfers throughout Australia totaled
1800 gigaliters (GL) (approximately 1,459,000 acre-feet),' 35 while
trading in temporary allocations totaled 2158 GL (approximately
1,749,000 acre-feet).'13 Compare this with allocation trades of about
25 GL (approximately 20,000 acre-feet) per year from 1987-1994 and
the growth of the market is obvious.'" 7 The 2008-09 trading activity
was valued at $2.2 billion (AUD) for entitlements, and $606 million
(AUD) for allocations."' High-reliability entitlements are the most
valuable 'product;' with some traded for as much as $2,200 (AUD) per
megaliter (ML),139 while allocations traded for an average of $350 per
ML (AUD) in 2008-09.uo4
C. WATER MARKETS AND THE ENVIRONMENT

While the importance of markets in increasing water security
for irrigators cannot be understated, another important function of
water markets is reallocation of water to environmental uses. In the
parlance of the NWI, water markets can help move water from the
consumptive pool into the environmental pool through entitlement
purchases. 141 In recent years, the Australian Commonwealth and
states dove headfirst into purchasing water for the environment. As
of June 30, 2009, state and federal programs had allocated an
estimated $3.8 billion (AUD) to purchasing entitlements, with eighty
In 2008, the
percent provided by the Commonwealth. 14 2
Commonwealth announced $3.1 billion for purchasing water in the
Murray-Darling Basin for environmental purposes through the
"Restoring the Balance in the Murray-Darling Basin" program, also
referred to as the "Commonwealth buyback."' 3 The total amount of
water under contract through this program by June 30, 2009 was 612

134. See Henning Bjornlund and Peter Rossini, An Analysis of the Returns From An
Investment in Water Entitlements in Australia, 13 PAc. RIM PROP. RES.J. 344, 348 (2007).
135. One gigaliter, or GL, is approximately equivalent to 810.7 Acre-feet, or 264
million gallons.
136. NATIONAL WATER COMMISSION, supra note 68, at 24.
137. See Bjornlund, supra note 122, at 225.
138. NATIONAL WATER COMMISSION, supranote 68, at 29.
139. One megaliter, or ML, is approximately equivalent to 0.8 Acre-feet, or 260,000
gallons.
140. NATIONAL WATER COMMISSION, supranote 68, at 26, 29.
141. See id. Figure 2.2, at 14.
142. Id. at 39.
143. Id.

Issue 1I

LESSONS IN WATER POLICY INNOVATION

119

GL (approximately 496,000 acre-feet), with 588 GL (approximately
477,000 acre-feet) worth of completed transactions secured through
the 2008-09 season.14 4 Despite these seemingly impressive numbers,
the Commonwealth buyback program is far from meeting the
requirements necessary to recover the Murray-Darling Basin.145
D. NEGATIVE WATER MARKET CONSEQUENCES

Market development has also had some negative consequences
for the environment and water availability. One problem is that the
increasing value of water entitlements has activated unused
entitlements, sometimes called "sleeper" and "dozer" water
entitlements.1 4 1 For example, an active water market motivates
irrigators with larger entitlements than they need to sell their excess
water. Whereas this "excess" water was once going unused, the new
owner is now more likely to use the water and further stress water
availability. 147 Similarly, users who owned licenses but used none of
their water have sold entitlements to new users who activate the
entitlement creating "new" competition for scarce water.
Another problem that the states are currently addressing is the
Early in Australia's market adoption
issue of water carry-over.
process, some states did not allow entitlement holders to carry
unused water over from one season to the next. 148 The result was "a
regime that encouraged water users to sell or use water that would
have most profitably been saved for use in another year. . . [and]
tended to draw down supplies too quickly and increase supply
variability."' 49 In other words, users would draw down all available
supply in a given year, even if doing so was unnecessary. The result in
the following year, was a smaller supply than if the user were allowed
to carry-over that unused water. Some states have addressed this issue
by instituting mechanisms to allow for carry-over, while other states
are in the midst of addressing this issue."'5
Despite these problems, by combining these advanced water markets
with water allocation planning, Australia positioned itself for a
breakthrough in water management. Both these devices will continue
to evolve as experience and innovation open up new opportunities.
For example, water markets already play one of the most significant
roles in Australia's reforms, but that significance promises to increase

144.
145.
146.
147.
148.
149.
150.

Id.
Young, supra note 33, at 15.
Id. at 16.
Id.
Id. at 19.
Id.
Id. at 19.
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with time. Although Australia's advanced water markets support high
levels. of trade, compared to the rest of the world, Australia already
plans to make them yet more efficient and increase potential benefits
to irrigators and the environment.And even without improvements,
the markets and allocation plans are vital to Australia's long-term
prospects. The next section takes key aspects of Australia's reforms
and translates them into lessons applicable to U.S. water management
and policy.
VII. 20+ YEARS OF REFORM ON THE DRIEST INHABITED
CONTINENT: KEY LESSONS FOR THE UNITED STATES
In terms of water management, Australia and the United States are
more different than they are similar. Outside of basic similarities like
state control over water management, the two countries take
fundamentally different approaches to managing water resources.
Because much of Australia has so little water to manage, the country
must use every drop with the utmost care. Thus, intense drought and
prolonged scarcity are forcing reform and innovation. In the United
States, water scarcity is not a pressing issue in the public's mind and
the appetite for reform is marginal at best."' In addition to a lack of
motivation, a variety of barriers in current U.S. water policy darken
against
strong constitutional protection
reform prospects:
government interference with private property rights; 1 2 the
patchwork of divergent laws and regulations governing water use,
such as the prior appropriation doctrine in the western United
States;" and the sheer number of different state and federal water
managers with conflicting and / or overlapping authorities. 154 While
this list is not exhaustive, it quickly becomes clear that reform in the
United States will be an uphill battle.
However, stopping the analysis there would be a grave
disservice. Climate change, natural climate variability, and a booming
population in the United States will lead to more Australia-like water
scarcity in the near future."' These factors have already lead to

151. See Keith Schneider, U.S. Faces Era of Water Scarcity, CIRCLE OF BLUE WATERNEWS
(July 9, 2008), http://www.circleofblue.org/waternews/2008/world/us-faces-era-ofwater-scarcity/.
152. See Tulare Lake Basin Water Storage Dist. v. United States, 49 Fed. Cl. 313, 319
(2001) ("In the context of water rights, a mere restriction on use . . . completely
eviscerates the right itself since plaintiffs sole entitlement is to the use of water.")
(emphasis added).
153. BYRON ALLIN, AN EXAMINATION OF THE UNITED STATES' SYSTEM OF WATER
MANAGEMENT 27-28 (School of Public Admin. ed., 2008), available
at https://dspace.library.uvic.ca:8443/bitstream/1828/2917/1/allin-byron.pdf.
154. Id. at 6, 32.
155. See HENNING BJORNLUND, WATER SCARCITY AND ITS IMPLICATIONS FOR LAND
available at
5 (2008),
FROM
AUSTRALIA
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Issue 1I

LESSONS IN WATER POLICY INNOVATION

121

serious water shortages, including shortages in "wet" regions of the
United States such as the Southeast. In 2007, one of Atlanta,
Georgia's primary water sources, Lake Lanier, came within months of
running out of water to supply the city's booming population.156 And
one need not look far to find other examples where existing U.S.
water resources and water resource management policies are failing
in the face of increased scarcity.'
The need for reform at every level in the United States, from
individual states to the federal government, is clear. Australia's
reforms provide us an opportunity to learn from a country facing
unprecedented water scarcity. Looking at Australia is like looking
into a crystal ball and seeing the United States with a changed climate
and 120 million more people competing for water resources.1 5 But
because of the differences between Australia and the United States,
the issue is not whether the United States can implement the same
water management reforms as Australia, but whether the United
States can learn the key lessons from Australia's efforts. In other
words, what can the United States learn about the systems and
policies of reform that will enable us to rise to the challenge of an
Australia-like future?
A. SHARED COMMITMENT IS VITAL: THE UNITED STATES SHOULD SEEK
NATIONAL AGREEMENT ON BROAD REFORM PRINCIPLES

Perhaps the most powerful commitment Australia made
through its recent reforms was the statement that "better
59
management of Australia's water resources is a national issue."'
Despite the fact that individual states in Australia oversee water
management, the states recognize that the Commonwealth can play a
vital role in catalyzing water policy reform and innovation. Through
the NWI, the states also give formal recognition to the benefits of
adopting consistent water management policies that easily translate
across state borders.16 0

http://www.rics.org/site/download-feed.aspx?fileID=7039&fileExtension=PDF.
156. Robert Glennon, Unquenchable: America's Water Crisis and What to do

About It 23.(2009).
157. Id. at 17-18; see also ROBERT GLENNON, WATER FOLLIES: GROUNDWATER PUMPING
AND THE FATE OF AMERICA'S FRESH WATERS 1-224 (2002) (describing numerous

examples of unsustainable water management practices across the United States);
WILLIAM ASHFORTH, OGALLALA BLUE: WATER AND LIFE ON THE HIGH PLAINS 22, 24-27

(W.W. Norton & Co., Inc. 2006) (detailing development and examples of overuse of
the Ogallala Aquifer, one of the U.S.'s largest sources of groundwater for agricultural
irrigation).
158. See GLENNON, supra note 156, at 18.

159. NWI, supra note 45, § 3, at 1 (emphasis added).
160. See id. § 7 at 2.
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The time has come for the United States to develop a similarly
broad vision. Current water resource management in the United
States is an amalgam of diverse state laws mixed with a variety of
federal agencies and programs."' What the United States lacks is
focus-something to bring all of these forces into alignment, working
toward a common goal. For instance, the U.S. states and federal
government could negotiate a set of high-level water policy principles,
similar to the NWI in Australia, which lay out a vision for the future
of water management. Organized around the unifying principle of
policy and technological innovation in the face of growing water
scarcity, such a statement would serve several purposes. First, it
would be a powerful recognition that the United States faces a waterscarce future and that reform is necessary. Second, it would promote
communication between states and between state and federal water
managers, improving coordination, reducing conflict, and making
U.S. water management more consistent. Finally, a national water
policy platform would provide a new basis for federal funding to the
states, encouraging water policy reform. In a more water-scarce
future, patchwork water management will lead, at best, to patchwork
success. The United States can improve by developing a cohesive
national commitment to water policy reform and innovation.
B. WATER RIGHTS COME WITH WATER RESPONSIBILITIES
In addition to a top-down national commitment to reform, the United
States must also foster a grassroots commitment to smart water
management by developing a sense of partnership and shared
responsibility between water users and water regulators. In Australia,
like in the United States, water is a public resource. In both countries
water right holders do not own water, rather, they own a right to use
water subject to the government's management of the resource in the
Australia's NWI recognizes that "the
interest of the public.
framework within-which water is allocated attaches both rights and
responsibilities to water users-a right to a share of . .. water . .. and a

responsibility to use this water in accordance with usage conditions
set by the government."."' For its part, the Australian government
has "a responsibility to ensure that water is allocated and used to
achieve socially and economically beneficial outcomes in a manner
that is environmentally sustainable."1 3
Water users in the United States too easily (and too often)
confuse their right to use water with a right to unfettered control over

161.
162.
163.

supra note 153 at 6, 32.
NWI, supranote 45, § 2, at 1.
Id.
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the resource. 164
Many state governments in the United States
encourage this confusion, either purposefully or through budget
decisions, by taking a hands-off approach to water management.16 5
This system has not, and will not., serve the United States well in the
Water users must trust the
face of growing water scarcity.
government to manage the resource in their interest, and the
government must trust water users to exercise care in using the
resource. In other words, water users and state governments must
share the responsibility of managing their water resources.
This recommendation would be easy to dismiss as a truism
However, recognizing shared
with little potential impact.
responsibility over water management addresses one of the
fundamental barriers to reform in the United States. Namely, water
users fear that water policy changes necessarily result in negative
One lesson from Australia's experience however, is
consequences."
that innovations such as water markets have saved water users from
some of the worst impacts of prolonged drought. Developing a
shared sense of responsibility over water management is an important
first step to enabling the scale of reforms the United States needs to
meet future water challenges.
C. WATER CROSSES BOUNDARIES, SO TOO SHOULD EFFECTIVE WATER
MANAGEMENT

In addition to sharing the responsibility of smart water
management within jurisdictions, a national perspective on water
management necessitates policies that cross boundaries.Boundaries
can be administrative, such as county, state, and national boundaries,
or they can be hydrological, such as boundaries between surface and
subsurface water supplies, or between watersheds. But regardless of
the type of boundary, all water crosses boundaries. Policies that take
water's trans-border properties into account best manage this
resource. In Australia, states and territories cooperatively manage
their shared water source, the multi-jurisdictional Murray-Darling
Basin.'
Recently that cooperation has coalesced into the crossboundary Murray-Darling Basin Authority writing a truly crossboundary Basin Plan.166 For hydrological boundaries, Australia's

164.

See David

J. Hayes, Privatization and Control of U.S. Water .Supplies, 18

NAT.

RESOURCES & ENV'T 19, 23 (2003).
165. See ALLIN, supra note 153, at 6.

166. See Jack Sterne, Instream Rights and Invisible Hands: Prospects for Private
Instrean Water Rights in the Northwest, 27 ENVTL. L. 203, 224 (1997).
167. History of the Murray-Darling Basin Agreement, MURRAY-DARLING BASIN
COMMISSION, http://www2.mdbc.gov/au/about/historymdbc.html (last visited Sept.
12, 2010).
168. See MURRAY-DARLING BASIN AUTHORrrY, THE BASIN PLAN - LEGISLATIVE
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NWI succinctly commits states to "recognition of the connectivity
between surface and groundwater resources and connected systems
managed as a single resource."169 The "single resource" idea, that water
should be managed by a set of consistent rules no matter where it is
located, is the key to effective cross-jurisdiction water management
Managing water as a single resource addresses water scarcity
by promoting consistent, holistic management. Too often in the
United States when water crosses a state border or infiltrates into an
aquifer it becomes subject to a different set of rules.17 e And these
rules often have little to no regard for the rules on the other side of a
Water management that is inconsistent across
boundary.' 7 1
boundaries is a recipe for conflict. It can pit groundwater pumpers
against surface water users, or one state against another in a race to
The United States should learn from Australia's
the bottom.
commitments to manage connected water resources as a single
resource. For instance, in pursuing an NWI-like set of principles for
U.S. water reform, the United States could develop a mediation
forum other than the courts, in which states would work in a nonadversarial setting to agree on cross border water management.
Similarly, participants in this forum could develop. a set of model
rules for conjunctive management of connected surface and ground
The more scarce water becomes, the more
water resources.
important it will be to manage connected waters as a single resource.
Now is the time to put infrastructure in place to facilitate the
transition to better cross-boundary water management in the future.
D. WATER USE MEASUREMENT IS THE FOUNDATION OF WATER USE
MANAGEMENT

The preceding lessons have focused on high-level strategies for
reforming U.S. water management. However, none of these general
strategies can work if the details of water management are not also
addressed. Therefore, comprehensive measurement of water use is
the single most important key to addressing water scarcity. Because
agriculture accounts for a vast majority of water use both in the
United States1 7 ' and in Australia, 73 strategies to measure agricultural

http://www.mdba.gov.au/basin-plan/the-basin-plan-andthe-water-act.
169. NWI, supra note 45, § 5(x), at 4 (emphasis added).
170. See Asher Price, State Aims to Make Groundwater Rules More Uniforn, THE
STATESMAN, Feb. 28, 2010, http://www.statesman.com/news/local/state-aims-tomake-groundwater-rules-more-uniform-298450.html.
171. See id.
172. Joan f. Kenny, et al., U.S. Geological Survey, Estimated Use of Water in the
United States in 2005 4 (2009), available at http://pubs.usgs.gov/circ/1344/.
173. DENNIS TREWIN, AUSTRADLAN BUREAU OF STATISTICS, WATER AccouNT
REQUIREMENTS 1 (2010),
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water use are paramount. In Australia, near-universal water use
metering was one of the vital precursors to implementing water
markets and water allocation plans. 174 Without measurement, unmetered use and waste of water will continue to interfere with water
management, reducing questions of how much, where, and when
water is used to guesswork. While guesswork might be appropriate
for an abundant resource, the time to apply guesswork to water has
long passed. Water use measurement and metering underpins
Australia's ability to manage water and is essential for water allocation
planning and functioning water markets.
With this in mind, the United States should develop national
standards for measuring all types of water use and help fund states to
bring their efforts up to these standards. A primary focus of these
standards should be strategies to comprehensively measure
agricultural use. Increased water use measurement would increase
the capacity of individual states to regulate wasteful practices through.
metering and other strategies. And more important than its value as
a regulatory tool, increased water use measurement allows for
incentive-based water reforms. States could implement systems that
reward efficient water use and more fairly distribute available water
among users-much as Australia does through water allocation
planning.
Measurement also enables the more effective crossjurisdiction and conjunctive ground/surface water management
described in the preceding section. Finally, until all water uses are
measured, implementing high-functioning water markets will not be
possible.
Failing to implement comprehensive water use
measurement will cripple reform before it begins.
E. ADDRESS THE ELEPHANT IN THE RooM: CURRENT LEVELS OF WATER
USE

The primary reason water use measurement is such a vital key to
reform is that measurement allows water managers to develop a realtime snapshot of the amount of water being used at any given time.
In turn, water managers can compare this information with water
availability to determine whether existing water supplies are sufficient
to meet water use needs. U.S. water planning tends to focus on
actions that develop "new" water supplies or stretch existing supplies
further through efficiency improvements.17 , While these actions are
AUSTRALIA 2004-05 9 (2006), availableat http://water.gov.au/publications/

index.aspx?Menu=Levell_9.
174. YOUNG, supra note 33, at 20.
175. See Diane K. Brownlee, The Public Vote in the Game of Water Wars: An
Unquenchable Thirst to Define and Implement "Public Values" in Western Water
Laws, 70 UMKC L. REv. 647, 657 (2002); Planning and Management, History of
Water Resources, WATER ENCYCLOPEDIA, http://www.waterencyclopedia.com/Oc-

126

WATER LAWREVIEW

Volume 14

both viable and necessary, the United States ignores key questions
that Australia tackled head-on: is the current level of water use
sustainable for people and the environment; and if not, what
strategies might reallocate water with the least economic hardship to
water users? Without asking this question, water management in the
United States is doomed to fall short of meeting either human or
environmental needs, or possibly both. Water users are rightfully
afraid to ask this question, fearing that the answer will require them
to give up valuable water. At the same time, water managers hesitate
to ask the question because they lack the tools to address the issue in
a fair way. However, avoiding difficult questions is not good public
policy.
In the Murray-Darling Basin, Australia showed that
implementing a cap on the amount of water diverted was not the
complete bar to growth that some expected. Active water markets
eased the blow, allowing water to move between users and uses. And
while the Cap in the Murray-Darling Basin did not solve the Basin's
problems, it laid the groundwork for "sustainable diversion limits"
which might."' In the United States, the need to reduce water use in
some areas to sustain water supplies and recover failing freshwater
ecosystems will indeed be a hard reality for water users. But it need
not be a devastating reality. Where water use reduction becomes
necessary, governments can take steps to spread the burden of
increased shortage through a combination of technical support,
incentives, and compensation.
Specifically, governments can help water users change the way
Instead of
by incentivizing optimized water use.
think
they
maximizing the amount of water used in an attempt to grow or
produce as much as possible, the focus for a drier future should shift
to maximizing net returns per unit of water input. Other specific
steps could include: implementing water markets to allow water to
easily move between uses; compensating and supporting a switch
from irrigated to dry land agriculture; developing more productive,
less water intensive crop types; and eliminating incentives to
overproduce. Answering the question of whether current levels of
water use are sustainable will inevitably lead to difficult trade-offs.
However, ignoring the question will not change the reality of water
scarcity. Asking these hard questions now challenges water users and
managers alike to innovate before crisis forces more abrupt and wideranging disruption.

Pr/Planning-and-Management-Histoy-of-Water-Resources.html
2010).
176. See supra Part V.B.2.
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F. WATER MARKETS CAN HELP MAXIMIZE THE BENEFITS OF WATER
USE

Of all the water policy innovations mentioned in this article, water
markets are perhaps the most intriguing. Australia's experience with
water markets has exposed both the incredible potential and the
many pitfalls of water markets. At their best, Australia's water
markets provide water users with a flexible water "product" that can
be used, bought, or sold, depending on short and long-term goals.177
Australia's water markets provide an equitable way to move water
between consumptive and environmental uses, and maximize the
water use benefits to society. At their worst, water markets in
Australia exacerbate, existing water shortages and further pressure
environmental water needs. Thanks to Australia's experience, the
United States has the benefit of hindsight-the it can carefully pick
and choose among the best parts of Australia's water market polices
and create new policies where gaps remain.
Water markets already operate throughout the western United
States.17 ' These existing markets vary in purpose, with some focused
on purchasing water for the environment,17 ' and others focused on
Compared to
trading between farms, or between cities and farms.'
Australia, however, U.S. water markets are far less developed.
Adapting U.S. water laws and regulations to enable more efficient
water trading will require fundamental changes and no single solution
will allow water markets to thrive across the United States. Given.the
physical and regulatory diversity of the United States, markets will
instead need to develop in response to location-specific conditions
and needs. However, U.S. states should begin by analyzing barriers to
water trading inherent in their existing water laws and regulations,
and by designing new policies to encourage increased trading. At the
federal level, the U.S. government should take similar steps and
encourage market development through funding and capacity
The U.S. government should also consider, as the
building.
Australian Commonwealth has, purchasing water on behalf of high
priority environmental water needs.

177. See supra Part VI.
178. See Jonathan H. Adler, Water Marketing as an Adaptive Response to the
Threat of Climate Change, 31 HAMLINE L. REV. 730, .740 (2008).
179. See id. at 741.
180. See id. at 742-43.

128

WATER LAWREVIEW

Volume 14

G. RESPONSIVENESS TO CHANGING CONDITIONS IS THE MEASURE OF
EFFECTIVE WATER MANAGEMENT

While water markets may be the most effective and fair method to
reallocate water, Australia has also developed innovative methods for
allocating water in response to changing conditions. Water allocation
planning under the NWI, and the Basin Plan under the Water Act,
both treat water allocation to users as more than a simple "paper
exercise." 18' Water allocations in Australia, therefore, change as
water supplies change-within single seasons and between seasons. In
contrast, the United States allocates water by the antiquated prior
appropriation system in the West, the equally antiquated common law
riparian rights doctrine in the East, or some hybrid of the two."'
These systems are not built to reflect ongoing changes in water
availability, nor are they effective at balancing water needs between
people and the environment.
Changing water management systems in the United States to promote
water allocations that reflect climatic variability and better balance
human and environmental needs requires legal and regulatory
changes, comprehensive water use measurement, and better
predictive capabilities for determining water availability. It would be
an understatement to say that making these changes would be an
uphill battle. However, the purpose of this article is to challenge the
United States to think about large-scale water reforms and not shy
away from difficult decisions. An appropriate starting place would be
to locate water scarcity "hot spots," where the United States could
pilot variations of Australia's share-based volumetric water allocation
systems on a voluntary basis at a community or watershed scale. At
the same time, the United States could develop a set of model water
allocation rules emphasizing how to adapt the models of various water

management frameworks across the United States. Water scarcity
may become the defining challenge for the United States in the
coming years; therefore, the United States must not shy away from
bold reforms and innovations.
VIII. CONCLUSION
Australia's climate presents a simple choice: manage water efficiently
and support a modern, growing nation; or manage water haphazardly
and watch as natural and human communities dry up and disappear.
Beginning in the early 1990s, Australia committed to the obvious

181. SeesupraPartV.
182. See Jeremy Nathan Jungreis, "Permit" Me Another Drink: A Proposal for
Safeguarding the Water Rights of Federal Lands in the Regulated Riparian East, 29
HARV. L. REv. 369, 373 (2005).
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choice and pursued reforms that resulted in some of the world's most
innovative water management tools and strategies. Water allocation
planning enables Australian states to execute management decisions
that reflect changing on-the-ground conditions. Allocation plans are
powerful and can make broad adjustments in water use patterns to
promote environmental benefits, encourage increased water use
One plan in
efficiency, or secure water for consumptive use.
particular, the Murray-Darling Basin Plan, will make these changes
throughout a basin that occupies a full one seventh of the continent.
While water allocation plans address scarcity at a macro level, water
markets give governments and individual water users both an
equitable tool for achieving reallocation, and a flexible, valuable asset
that enhances the security of water dependent businesses.
More broadly, the last twenty years of reforms put Australia in
a position to realize its vision of optimizing water's economic, social,
and environmental contributions. Although the River Murray may
not yet reach the Southern Ocean, and water-short irrigators still
struggle to keep their businesses viable, the tools to fix these
problems are already in place. Australia has already made some of
the most difficult decisions, such as states ceding constitutional
authority to the commonwealth to create a multi-jurisdiction manager
for the Murray-Darling Basin. Australia has also forged powerful
commitments, such as the NWI's call to return all over- allocated
systems to sustainable levels of water extraction. The challenge that
remains for Australia is continued innovation, and bold planning that
translates into bold actions. The challenge for the rest of the world is
learning from Australia's successes and failures.
In the United States, it would be easy to ignore Australia's
efforts. After all, the United States has significantly more water, not
to mention the difference in scale: the United States has fifty states
and more than 300 million people, while Australia has seven states
and a population just over twenty-two million. But it would be unwise
to ignore Australia's water reform efforts, even though it may be easy
to do so. The United States is more delicately balanced between
water wealth and water scarcity than many of its citizens know or care
to admit. And while the combination of climate change and
population growth is certain to stretch U.S. water supplies to their
breaking point, either one alone is enough to exceed the capacity of
existing management tools. The lessons from Australia's experiences
outlined in this paper are only a starting point. Reform in the United
States needs to take its own road, not follow Australia's. But make no
mistake: the United States needs reform at both the national and state
levels, sooner rather than later. Rewriting water laws to enable
adaptive water allocation management and breaking down barriers to
implementing efficient water markets should be long-term goals for
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U.S. reform. Short of those specific tools, the United States could
take a significant step by striving toward Australia's level of
innovation, focus, and commitment to pursuing reform.

